Theory assumes that postcopulatory sexual selection favours increased investment in 23 testes size because greater numbers of sperm within the ejaculate increase the chance 24 of success in sperm competition, and larger testes are able to produce more sperm. 25
Parker's game theoretic models of ejaculate evolution assume that sperm competitionof the monogamous lines were potentially greater than the polygamous lines at each 149 generation. Therefore, any observed fitness benefits associated with sperm 150 competition would be conservative, as the polygamous lines would be expected to 151 have higher inbreeding coefficients than the monogamous lines (documented at 152 generation 12; Firman & Simmons 2011). As with the monogamous lines, one male 153 and one female were selected at random from each polygamous line litter and used to 154 produce the next generation. Consequently, while postcopulatory sexual selection on 155 males was reinstated in the polygamous lines, natural selection and precopulatory 156 sexual selection remained absent in both treatments. 157
Anatomical measurements and sperm quality assays initially performed after 158 eight generations of experimental evolution revealed that males had diverged in sperm 159 number without changes in testes size (Firman and Simmons 2010; Table S1 in (Table S1; Table S2 ) generations of selection. Males from 166 the 24 th generation were used here to assess evolutionary change in the spatial 167 organisation of the testes. Due to time and resource restrictions, we were limited to 168 using a randomly selected sample of three monogamous (n = 10 males/line) and three 169 polygamous (n = 10 males/line) selection lines. 170
Variation in the social environment can induce plasticity in sperm production in 171 house mice (Ramm and Stockley 2009; Firman et al. 2013 ). Consequently, thebeing weaned from their mother at three weeks of age, each male was housed in an 174 individual cage until they reached sexual maturity (12 weeks of age). To ensure that 175 males acquired the appropriate olfactory cues during their sexual development they 176 were placed within close proximity to cages housing females. All males were virgins 177 at the time of sacrifice. 178
179

TESTES HISTOLOGY AND IMAGE ANALYSIS 180
Males were sacrificed via lethal injection and stored at -20°C. Prior to dissection, the 181 bodies were defrosted and weighed. A single testis from each male was chosen at 182 random and fixed in 10% buffered formal saline. Each testis was dehydrated through 183 a series of graded ethanol baths, chloroform baths, and paraffin, and then embedded in 184 paraffin wax. The specimens were sectioned through the midline, and centre sections 185 of the testis were mounted on slides. The slides were stained with Gill's haematoxylin 186 and Eosin and viewed under a BX50 (Olympus) light microscope (×10 objective). 187
Five different images per testis were captured using an Olympus DP72 camera 188 attached to the microscope. Testis tissue covered the entire area in each image (Fig.  189 2). 
Results
211
SPERM NUMBER AND TESTES SIZE MEASUREMENTS 212
The repeatability analysis revealed that there was no measurement bias among the 213 investigators. There was significantly more variation between images than within 214 images (F 7, 24 = 17.171, P < 0.001; R = 0.500, calculated following Becker 1984). 215 was 4.6%. Males from the polygamous lines had testes with greater proportions of 224 sperm-producing tissue (n = 3, 0.747 ± 0.008) compared with males from the 225 monogamous lines (n = 3, 0.701 ± 0.009) ( Fig. 1; Fig. 2 However, in addition to gross testes size, the relative proportion of sperm-producing 239 tissue within the testes could also be an important factor determining spermatogenic 240 investment (Ramm and Schärer 2014). Certainly, the capacity of the mammalian 241 testes to produce sperm varies considerably across taxa; among six rodent species the 242 proportion of sperm-producing tissue within the testes has been shown to range from 243 it is interesting to note that a recent study of the dung beetle Onthophagus taurus 267 found that sexual selection was ineffective in removing deleterious mutations that 268
reduced testes mass (Almbro and Simmons 2014). 269
Deleterious recessive mutations can be exposed under conditions of inbreeding 270 (Charlesworth and Charlesworth 1999). Consequently, if individuals from our 271 monogamous selection lines were 'carrying' high mutation loads they might beexpected to experience greater fitness consequences from reproducing with relativesmatings performed after 16 generations of selection revealed that full-sibling parental 275 pairs and unrelated parental pairs had equivalent fitness (Firman et al. 2011) . Further, 276 the resulting 'inbred' polygamous and 'inbred' monogamous male offspring had, on 277 average, comparable testes sizes and sperm numbers (Firman et al. 2011) . Thus, 278 although we are unable to eliminate conclusively that sperm competition purged 279 deleterious alleles that influenced testes phenotype and suppressed testes function, 280 available data suggests that this was not the case. Regardless, we have provided 281 compelling evidence that sperm competition selects for enhanced levels of sperm-282 producing tissue, either by selecting against males with high mutation loads, or by 283 acting on standing genetic variation. Certainly, these two mechanisms are not 284 mutually exclusive and are likely to co-occur in both experimental and natural 285
populations. 286
A series of previous investigations performed using these lineages of house 287 mice had revealed that males from populations evolving via sperm competition 288 produced more sperm compared with males from populations evolving under 289 monogamy, but that changes in sperm production were not associated with changes in 290 
